SUMMARY During the period 1980-6 102 patients from 14 European eye clinics were diagnosed as having birdshot chorioretinopathy (BSCR). All were Caucasian, and the series consisted of 47 men and 55 women, with a mean age of 52*5 years. The major findings in this rare disorder concern the ocular fundus. Most marked are the patterned distribution of depigmented spots without hyperpigmentation, radiation from the optic disc in association with vitritis, retinal vasculopathy with frequent cystoid macular oedema, and involvement of the optic nerve head. The distribution and appearance of the lesions suggest that they are related to the major choroidal veins. Complications of the disease were epiretinal membranes, retinal neovascularisation, recurrent vitreous haemorrhage, subretinal neovascular membranes occurring both in the juxtapapillary and macular regions, and optic atrophy. The medical history was not contributory. HLA testing showed very strong disease association with HLA A29 (95.8%). The evidence suggests that it is a single disease entity rather than a group of disorders because of the remarkable similarity in the ophthalmological appearance and the clinical course, combined with the exceptionally high association with HLA A29. In 1980 a rare ocular disease was described by Ryan and Maumenee.' In the absence of a known aetiology, they chose the descriptive name 'birdshot retinochoroidopathy' inspired by the unusual picture, which showed multiple small, cream coloured lesions, scattered mainly around the optic disc and radiating towards the equator, without hyperpigmentation at the level of the retinal pigment _ * epithelium. Because of the presence of vitritis, : retinal vasculitis, and cystoid macular oedema they <7i likened the disease to pars planitis, but emphasised the absence of snowbanking over the pars plana.
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In 1980 a rare ocular disease was described by Ryan and Maumenee.' In the absence of a known aetiology, they chose the descriptive name 'birdshot retinochoroidopathy' inspired by the unusual picture, which showed multiple small, cream coloured lesions, scattered mainly around the optic disc and radiating towards the equator, without hyperpigmentation at the level of the retinal pigment _ * epithelium. Because of the presence of vitritis, : retinal vasculitis, and cystoid macular oedema they <7i likened the disease to pars planitis, but emphasised the absence of snowbanking over the pars plana.
Other descriptive names have been used for this Franceschetti and Babel.' They described a 63-year-old woman with a condition they named 'chorioretinopathie en taches de bougie' (candlewax spots), who had systemic features of sarcoidosis. On ocular examination she had minimal involvement of the anterior segment with only minute keratic precipitates (KP) but had dense vitreous opacity. The authors described a pale optic disc, very narrow retinal vessels, and multiple white 'retinal and chorioretinal' spots, and stressed the absence of pigmentation of the spots (Fig. 1 ). Later they saw areas of choroidal atrophy appear in the inferonasal quadrant. All these features are characteristic of BSCR.
Other authors have highlighted special characteristics of BSCR such as distinctive electrophysiological abnormalities,6 its association with the HLA A29 gene,7 and the occurrence of complications such as subretinal neovascular membranes'9 and optic atrophy.'2 The association with a rhegmatogenous retinal detachment has also been reported.'6""' More case reports followed""'7 dealing with small numbers of patients only, giving the overall impression that BSCR is a rare disease.
In this study we analyse in a large series of patients the entity known as birdshot chorioretinopathy (BSCR) as defined by the accepted clinical picture. In particular, we sought to determine whether or not this is a single clinical entity or simply a collection of exotic cases with similar appearance.
Subjects and methods
The patients were collected from 14 (average 54*4 years). All were Caucasian. They were examined both clinically and by colour photography and fluorescein angiography ( Table 1) . The clinical files and the photographic documentation were studied by one of us (HAP).
The first set of data included the general history, with specific reference to skin disease, allergy, and hearing loss; and the ocular history, which covered previous eye disease, surgery, and family history. The second set of data concerned the clinical examination, including visual acuity, findings on slit-lamp examination, tonometry, and ophthalmoscopy. The third described the fluorescein angiographic findings. The fourth dealt with additional investigations such as colour vision tests, perimetry, dark adaptation, electro-oculogram (EOG), electroretinogram (ERG), visually evoked potentials (VEP), and HLA typing. Finally, long term behaviour and the influence of treatment were assessed. patients. Only two of them showed redness of one or both eyes and signs of acute inflammation of the anterior segment. Eight patients had bilateral fine pigmented KP, and eight had very mild flare and cells in the anterior chamber of both eyes. In 13 eyes lens opacities were present but did not prevent adequate In most eyes the lesions were remarkably uniform in colour, shape, and size (158 eyes, 77 8%). Most frequently they were oval, with the longest diameter directed towards the optic disc and a diameter of less than 1/4 disc diameter (DD); they had a cream coloured appearance and ill defined margins. In a small number of patients the birdshot lesions were larger than 1/4 DD, were more round than oval, and did not show a radial distribution; however, their appearance was symmetrical.
More exceptionally, a few sharply defined white atrophic spots were seen among the typical birdshot lesions, mostly in the posterior pole (Fig. 3B) .
Distribution. The densest concentration of lesions was seen around the optic disc and in the nasal periphery. In many eyes lesions were adjacent to the optic nerve head, giving the disc a typical petaloid appearance (Fig. 4) . Sometimes the macular area was involved, but in most patients no flecks were present within the vascular arcades, apart from peripapillary lesions. In some eyes, with only a few or less prominent flecks, they were nearly always located in the inferonasal fundus.
In the majority of cases the lesions showed a well defined pattern radiating from the optic disc towards the periphery. There they often became confluent and formed long yellow-white streaks, following the large choroidal vessels (Fig. 2C) .
Another common feature was the tendency of the lesions to progress into large geographic areas of choroidal depigmentation. These areas were most frequently found in the nasal periphery and around the optic disc. In these zones the large choroidal vessels were easily visible and appeared to be enlarged (Fig. 2) .
In most eyes depigmentation of the lesions and of the atrophic areas was total and not associated with either pigment migration or hyperpigmentation. In some eyes there were tiny round, dark brown, sharply defined dots scattered over the fundus, unrelated to the lesions or depigmented areas (Fig.  4C) .
Fluorescein angiography. In the majority of cases the birdshot spots were not evident in the early stage of angiography, becoming apparent in the venous phase as faint hyperfluorescent flecks which did not increase in intensity in the late phase (Fig. 4B) . In fresh cases, however, the spots remained hypo- fluorescent during the dye transit (Fig. 4E) . The lesions adjacent to the optic nerve head and occasionally those in the posterior pole were hypofluorescent (Fig. 4D) . In a few eyes sharply circumscribed atrophic white lesions showed an early and bright hyperfluorescence.
Retinal vessels. There was marked narrowing of the retinal arteries in 124 eyes (61%). In most cases this was associated with an irregularity in the calibre of the veins (Fig. 2F ). In addition, small flame shaped haemorrhages (Figs. 2F, 3A) were present in 27 of these eyes, mostly in the posterior pole along the large temporal vessels or near the optic disc.
Retinal vascular leakage was a very common finding on fluorescein angiography (Fig. 4E) (Table 7) . The most frequent complications were epiretinal membranes and cellophane maculopathy ( Fig. 6A and Fig. 4A ), subretinal neovascular membranes (Figs. 6B, D) , peripheral retinal and disc neovascularisation (Fig. SB, Fig. 6E, F) , vitreous haemorrhage, and optic atrophy (Fig. 2F) . Proliferative retinopathy was particularly common and occurred in the absence of retinal capillary nonperfusion (Fig. SC, D A few eyes showed a remarkable evolution in the appearance of the hypopigmented spots (Fig. 3) CME CME CME CME CME CME Vitreous opacities CM&+pucker CME+ cellophane CME CME CME Cataract + retinal detachment PE alteration Subretinal neovasc. CME CME CME CME CME+ vitreous' haemorrh. CME CME CME CME+ cataract CME+ cataract Optic atrophy Optic atrophy CME CME+ cellophane Secondary glaucoma Secondary glaucoma CME CME CME CME In general, the medical history and examinations were not helpful in establishing an aetiological factor for BSCR.
FUNDUS CHANGES
The ophthalmoscopic and fluorescein-angiographic findings of the birdshot lesions, retinal vasculopathy, and most of the complications have been previously reported.
The depigmented choroidal lesions are the most prominent feature of BSCR. Several suggestions have been made regarding the pathogenesis of these lesions, depending on speculations as to their nature and on their level in the eye. According to Ryan and Maumeneel 'the depigmented spots may be related ,to previous accumulation of fluid or Retinal neovascularisation occurred in 15 eyes in the absence of retinal capillary closure, making it unlikely that the growth was in response to Ranged according to their frequency, the ophthalmoscopic signs are vitritis (83%), cystoid macular oedema (62.6%), arteriolar narrowing and irregularity of veins (61%), retinal vasculitis (40%), disc oedema (38%), cellophane-like maculopathy (10%), retinal neovascularisation (7.5%), subretinal neovascularisation and macular scar (6%), optic atrophy (3.5%).
The minimal criteria necessary for the diagnosis of BSCR could be formulated as bilateral presence of typical birdshot spots in the fundus and two or more signs from the preceding list. A further important criterion may be the association with the antigen HLA A29.
3. The aetiology remains speculative. There appears to be no specific link with any systemic disease, although arterial hypertension and vascular occlusive disease occurs rather frequently in this group of patients.
The specificity of the ophthalmoscopic appearance of BSCR, the constancy of its behaviour, and its very high association with HLA A29 together suggest that BSCR is a single nosological entity. There is no evidence of a single cause, and it is possible that the disorder represents a specific response to a variety of pathogenetic agents. 
